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EXECUTIVE SUMMARY

As part of the environmental management program for the refinery, HOVIC operates two
Resource Conservation and Recovery Act (RCRA) land treatment units (landfarms) and three
wastewater treatment impoundments (lagoons). One other landfarm, operated before the
issuance of this document, has been RCRA closed. The RCRA regulations given in Subpart
M - Land Treatment Unsaturated Zone Monitoring of 40 CFR 264.278, Subpart F - Ground
Water Protection of 40 CFR 265.90 through 265.94 (Interim Status requirements) and in 40
CFR 264.90 through 264.100 (Part B Permit requirements) require the owner and/or operator
of a surface impoundment or land treatment unit to determine the impact of the unit on the
quality of groundwater in the uppermost aquifer. Unsaturated zone monitoring (soil and soil-
pore liquid) is required for the management of a land treatment unit to determine whether
migration of hazardous constituents is occurring from the treatment zone.

This manual provides procedures and specifications for sampling of monitoring wells placed
around the RCRA regulated units, sampling of soils beneath the landfarms, and sampling of
the unsaturated zone liquids at the Landfarms. This document provides guidance consistent
with the best available technologies and presents in detail the essential components of a
ground water monitoring and sampling plan in accordance with published guidance acceptable
to the U.S. Environmental Protection Agency (EPA).

This sampling and analysis manual was originally prepared in December 1988 and revised in
October, 1992. This plan has been revised to include the most recent RCRA Ground-Water
Monitoring: Draft Technical Guidance document (EPA/530-R-93-001).
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1.0 INTRODUCTION

As part of the environmental management program for the refinery, HOVIC operates two
Resource Conservation and Recovery Act (RCRA) land treatment units (landfarms) and three
wastewater treatment impoundments (lagoons). One other landfarm, operated before the
issuance of this document, has been RCRA closed.

Oily waste sludges from refinery operations including the wastewater treatment system,
storage tank cleanouts, and process areas are treated in the landfarms. Process wastewater
is treated in 3 surface impoundment treatment units (Lagoons 1, 2 and 3). Since several of
the wastes produced at HOVIC are included as listed or characteristic RCRA wastes, the units
treating the wastes must be managed in accordance with the RCRA Part B Permit
requirements.

HOVIC originally submitted the RCRA Part B Permit application for landfarm operations in
December 1983 and has been working with the United States Environmental Protection
Agency (EPA), Region Il, in order to meet the evolving RCRA regulatory requirements. The
Part B Permit for the Landfarm Il and 11l operations had an effective date of January 9, 1989.
A Closure Permit for Landfarm | was issued in December 1990. A Class 2 and Class 3 RCRA
Part B Permit Modification Request was submitted by HOVIC on March 25, 1991 to operate
the Lagoons.

This manual provides procedures and specifications for sampling of monitoring wells placed
around RCRA regulated units, sampling of soils beneath the landfarms, and sampling of the
unsaturated zone liquids at the Landfarms.

1.1 SAMPLING PLAN HISTORY

HOVIC has been monitoring the ground water at the facility since 1982 as part of the
Landfarm management program. Unsaturated zone monitoring of the landfarms has been
conducted at HOVIC since 1988. This sampling and analysis plan was originally prepared in
December 1988 and revised in October, 1992. The RCRA Part B Permit renewal and recent
developments and improvements in sampling equipment and methodologies advocated a
revised monitoring program and a revised sampling and analysis plan. This plan has been
revised to include the most recent RCRA Ground-Water Monitoring: Draft Technical Guidance
document (EPA/530-R-93-001).

1.2 REGULATORY REQUIREMENTS

Performance standards have been established for ground water monitoring systems at
permitted facilities under Subpart M - Land Treatment Unsaturated Zone Monitoring of 40 CFR
264.278, Subpart F - Ground Water Protection of 40 CFR 265.90 through 265.94 (Interim
Status requirements) and in 40 CFR 264.90 through 264.100 (Part B Permit requirements).

Pursuant to these requirements, HOVIC mustimplement a RCRA Detection Monitoring Program
Sampling and Analysis Plan capable of determining the impact of the facility on the quality of
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the groundwater in the uppermost aquifer below the landfarms and lagoons and on the quality
of the below treatment zone soils and soil-pore liquids underlying the operating Landfarms.

The Closure Permit for Landfarm | stipulates the conditions for monitoring the uppermost
aquifer to assure successful closure of the unit has occurred. The monitoring program must
be capable of yielding representative samples for analysis from sources located up- and down-
gradient of the waste management areas. The facility should develop and follow a sampling
and analysis plan to ensure the quality of the data collected.

1.3 RCRA FACILITY DESCRIPTIONS

Landfarms I, Il and Il are constructed largely of hydraulically-placed fill material from local
dredging operations. Natural settlement was used to compact the soil materials. The Lagoons
are lined with fine textured soil originally emplaced by fill activities during facility construction
and consist of sediments dredged from the adjacent turning basins. The fill material
immediately beneath Lagoons 1 and 2 is comprised of 10 to 15 feet of soil. This material
consists of silts, fine sands, and clays. The fill material immediately beneath Lagoon 3 is
comprised of 10 feet or more of soil classified as sand-clay mixtures. The base of the existing
soil liner system for Lagoon 3 is 15 feet below the existing surface elevation of + 30 feet, and
12 feet below the existing surface elevation of + 14 feet at Lagoons 1 and 2.

Landfarm | was closed according to an EPA approved closure plan on March 1, 1991. This
Landfarm encompassed approximately 1.1 acres and has had an estimated 1,300 tons of non-
hazardous and hazardous waste placed in it over its useful lifetime. This landfarm had been
used to treat wastes such as leaded tank bottoms (K052), tetraethyl lead (analytical laboratory
testing quantities (P110)), slop oil emulsion solids (K049) and heat exchanger bundle solids
(KO50). Landfarm |l is located in the southwest corner of the facility southwest of Lagoon No.
2 (Figure 1).

Landfarm Il consists of six individual bays that are used on a rotational basis. The bays have
a total surface area of about 12.3 acres. The bays are sloped toward the north. A valved
drain pipe at the north end of each bay allows controlled drainage of surface water to API
Separator #3. Landfarm Il is located in the southeastern section of the refinery just south of
Lagoon No. 3.

_ Landfarm lll is divided into multiple bays with a total surface area of approximately 11.8 acres.

: The bays are sloped to direct the flow of surface water toward a valved system that channels

- the run-off into a sewer conveyance that culminates into APl Separator #3. Landfam ll is

- located in the southeastern most corner of the facility south of Tank Field 59 and east of the
docks.

The three Lagoons are part of the TPDES-permitted wastewater treatment facility (WWTF) for
HOVIC process wastewaters. The aerated Lagoons receive the effluent from the IAF units and
discharge to canals that eventually transfer the treated wastewater to Outfall 001. Lagoons
1 and 2 are interchangeable and are designed to treat wastewaters from the West Refinery.
Lagoon 3 operates continuously and treats wastewater generated from the East Refinery.
Lagoons No. 1 and 2 are located to the northeast of Landfarm | and West of Lagoon No. 3.
Lagoon No. 3 is located just north of Landfarm Il.
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The RCRA units are clustered into four groups. Group #1 contains Lagoon 1 and Lagoon 2.
Group_ #2 contains Lagoon 3 and Landfarm 2. Landfarm 1 and Landfarm 3 are separate
groupings.

1.4 DESCRIPTION OF MONITORING PROGRAM

1.4.1 Groundwater :

Groundwater monitoring is accomplished by collecting groundwater samples from existing
monitoring wells located around the RCRA units. The monitoring wells associated with the
RCRA waste management units are depicted on Figures 2, 3, 4, and 5. Existing well
construction specifications and specifications for the installation of additional wells, if
necessary, are included in Appendix A.

Wells LESA, NSF2, NSF3, and NSF5 shall be sampled to evaluate the groundwater proximal
to Group East (Figure 4). Well LE5A is designated as the background well for Group East.
Wells LW1, LW3, LW4, LW5, and LW6 shall be sampled to evaluate the groundwater proximal
to Group West (Figure 3). Well LW1 is designated as the background well for Group West.
Wells BG2, SSF2, SSF4, and SSF5 shall be sampled to evaluate the groundwater proximal to
Landfarm Il (Figure 5). Well BG2 is designated as the background well for Landfarm lIl. Wells
TEL1, TEL2, TEL3, TEL4, TELS5, TEL6, TEL7, and TEL8 shall be sampled to evaluate the
groundwater proximal to Landfarm 1 (Figure 2). Well TELS8 is designated as the background
well for Landfarm 1.

1.4.2 Unsaturated Zone

Unsaturated zone monitoring is accomplished by the collection and analysis of soil-pore liquids
and soil cores. Glass-block lysimeters are used for the collection of soil-pore liquids. Soil
boring equipment is used for the collection of soil cores.

Locations of Lysimeters

Four lysimeters have been emplaced in Landfarm Il. Lysimeter 13 is located in the
middle of Bay 1; Lysimeter 14 is located in the northwest end of Bay 2; Lysimeter 15
is located in the southwest end of Bay 3; and Lysimeter 16 is located roughly in the
middle of Bay 5. The locations of the lysimeters are presented in Figure 4. Four
lysimeters have been emplaced in Landfarm Ill. Lysimeter 17 is located in the
southeast corner of Bay 10; Lysimeter 18 is located approximately in the middle of Bay
11; Lysimeter 19 is located roughly in the southwest corner of Bay 7a; and Lysimeter
20 is located in the northwest corner of Bay 5. The locations of these lysimeters are
presented in Figure 5.

Background Lysimeters 11 and 12 are emplaced in untreated soils in the unsaturated
zone. The locations of the background lysimeters are presented in Figures 4 and 5.

L ions of Soil Sampl
Seven soil samples are collected from locations within the bays of Landfarm I and
seven soil samples are collected from location within the bays of Landfarm Il The

locations of the samples are determined using a random selection process. The
procedures for the selection of soil sampling sites are presented in Section 7.1.
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1.4.3 Sampling Frequency _
The RCRA wells at HOVIC should be sampled at the following frequencies:

= Group #1: Semiannually;

= Group #2: Semiannually;

» Landfarm I: Semiannually; and
L] Landfarm lll: Semiannually.

The unsaturated zones in the landfarms should be sampled at the following frequencies:

= Landfarm Il: Semiannually; and
L Landfarm lll: Semiannually.
1.5 PLAN CONTENTS

This sampling and analysis plan has been developed in accordance with the "RCRA Ground-
Water Monitoring Technical Enforcement Guidance Document (TEGD)," OSWER-9550.1,and
"Test Methods for Evaluating Solid Waste", EPA SW-846 (latest edition), and the EPA RCRA
Ground-Water Monitoring: Draft Technical Guidance, 1992. This plan includes the following
components:

Preparation;

Safety;

Field records, sample control, and chain-of-custody;

Field and laboratory quality assurance/quality control procedures;
Groundwater sampling procedures;

Soil sampling procedures;

Lysimeter sampling Procedures;

Monitoring well construction and installation specifications;
Equipment cleaning and decontamination procedures;
Sample shipping procedures;

Sample containers, holding times and preservatives;
Analytical constituents and procedures;

Pump operation; and

Use and calibration of field analytical equipment.
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2.0 PREPARATION

This Sampling and Analysis Plan has been prepared to assist HOVIC and contracted personnel
in collecting representative and consistently reliable data throughout the duration of the
sampling program for Landfarms |, Il, lll, and Lagoons 1 and 2 (West) and 3 (East). This
document is intended to provide guidance consistent with the best available technologies and
the EPA technical guidance documents. Site specific variations and fluctuating hydrogeologic
conditions will dictate the procedures and methodologies to be incorporated during each
sampling event. This document is intended to provide a framework within which these event
specific considerations can be addressed. This manual will be kept available at the site for
field sampling teams.

Preparation of supplies and sampling equipment prior to entering the field is a prerequisite to
efficient and accurate sampling. A substantial portion of the sampling procedures consists of
gathering and cleaning equipment, preparation of reagents (preservatives) and standards (e.g.
for calibrating pH meters), acquiring and labeling appropriate sample containers, and providing
complete and timely documentation. The contract analytical laboratory prepares sample
containers, labels, chain-of-custody forms and reagents. All sampling devices shall be
carefully cleaned before they are used. Cleaning and decontamination procedures for general
use in the RCRA sampling program at the HOVIC facility are presented in Appendix B.

3.0 SAFETY
3.1 SAFETY TRAINING

All sampling personnel shall have safety training as identified below:

® 29 CFR, Part 1910, Hazardous Waste Operations and Emergency Response;
Final Rule, March 1989 (6). This is the title for the Department of Labor,
Occupational Safety and Health Administration (OSHA) regulations governing
workers at hazardous waste sites. It covers requirements for training,
equipment, and practices involved in specific hazardous waste activities.

® HOVIC Health and Safety Training. This training program is designed to
communicate the identification of hazards, safety practices, and communication
procedures specific to the HOVIC facility.

The safety program and protocols are further detailed in Appendix C.

3.2 HAZARD ASSESSMENT

Prior to sampling of ground water monitoring wells, the Project Manager will determine the
appropriate level of Personnel Protective Equipment, if any are required, by conducting a
preliminary assessment. This assessment can include:

] Air Monitoring;

= Detection of Immiscible Layers;
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u Product research, description and site history;
L Potential routes of exposure; and,
n Threat to the public health and environment.

Air monitoring, where needed, will consist of an initial background and site perimeter survey
and evaluation of the work area. A photoionization detector or an organic vapor analyzer is
used to obtain qualitative measurements for assessing the potential threat to the sampling
personnel.

A background measurement will be made first in the general vicinity of the well to be sampled.
Prior to removing the protective cap from the casing, the air space above the well head will
be sampled for organic vapors. If no readings above background are observed, the protective
cap will be removed and the air above the well head will be sampled. If any readings
significantly above background are detected, the well will be allowed to aerate for five (5)
minutes and then the air will be sampled again. All readings will be recorded in the field
sampling log. The Project Manager will determine if sampling is to proceed or if additional air
monitoring and/or personnel protective equipment is required.

4.0 FIELD RECORDS, SAMPLE CONTROL, CHAIN-OF-CUSTODY
4.1 FIELD LOGBOOKS

Sampling personnel shall use only bound field logbooks for the maintenance of field records.
All aspects of sample collection and handling as well as visual observations shall be
documented in the field logbooks. All sample collection equipment (where appropriate), field
analytical equipment, and equipment utilized to make physical measurements shall be identified
in the field logbooks. All calculations, results, and calibration data for field sampling, field
analytical, and field physical measurement equipment shall also be recorded in the field
logbooks. All field analyses and measurements must be traceable to the specific piece of field
equipment utilized and to the field investigator collecting the sample, making the mea-
surement, or analyses. } :

All entries in field logbooks shall be dated, shall be legible, and shall contain accurate and
inclusive documentation of an individual’s project activities. Since field records are the basis
for later written reports, language should be objective, factual, and free of personal feelings
or other terminology which might prove inappropriate. These field logbooks must be
maintained as part of project files at the facility.

4.2 SAMPLE LABELS
Sample labels are necessary to prevent misidentification of samples. The labels will be

attached to the sample containers and be sufficiently durable to remain legible under wet
conditions. The following information will be recorded on the sample labels:

= Facility name and location;
] Sample identification number;
u Place of collection;



] Sample number that uniquely identifies the sample;
u Analysis requested; and
L] Preservatives.

Sample labels should be placed on the containers prior to entering the field or prior to
collection of the individual sample(s). All applicable information should be completed on the
sample label.

4.3 CHAIN-OF-CUSTODY PROCEDURES

4.3.1 General
The possession of samples shall be traceable from the time they are obtained until they are
analyzed.

4.3.2 Sample Custody
A sample is in custody if:

® it is in the sampler’s or the transferee’s actual possession; or

® it is in the sampler’s or the transferee’s view, after being in his/her
physical possession; or

° it was in the sampler’s or the transferee’s physical possession and then
he/she secured it to prevent tampering; or

® it is placed in a designated secure area.

4.3.3 Chain-of-Custody Record

The field Chain-Of-Custody Record is used to record the custody of all samples collected. This
form shall be provided by the contracted laboratory. The following information must be
supplied in the indicated spaces (Figure 6) in detail to complete the field Chain-Of-Custody
Record. . .

° The project name.

° The sampler and /or sampling team leader must sign in the designated signature
block.
® The sampling station number, date, and time of sample collection, grab or

composite sample designation, and a brief description of the type of sample and
the sampling location must be included. Each line shall contain only those
samples collected at a specific location.

° The total number of sample containers must be listed in the indicated space for
each sample. The total number of individual containers must also be listed for
each type of analysis.



The label numbers for each sample and any needed remarks are to be supplied
in the indicated column.

The field investigator and subsequent transferee(s) must document the transfer
of the samples listed on the Record in the spaces provided at the bottom of the
Record. One of the samplers documented under the sampler(s) section must
be the person that originally relinquished the samples or a designated field
sample custodian who receives secured samples from sampling teams and
maintains these samples under secure conditions. Both the person relinquishing
the samples and the person receiving them must sign the form; the date and
time that this occurred must be documented in the proper space on the Record.
Usually, the last person receiving the samples or evidence should be a
laboratory sample custodian.

4.3.4 Field Custody Procedures

All samples must be documented in bound field logbooks.

A Chain-Of-Custody Record will be completed for all samples.

4.3.5 Transfer of Custody and Shipment

Samples shall be properly packaged for shipment (Appendix D) and delivered or
shipped to the designated laboratory for analyses. Shipping containers shall be
secured by using strapping tape and custody seals. The custody seals shall be
placed on the container so that it cannot be opened without breaking the seals.

All samples shall be accompanied by the Chain-Of-Custody Record. The original
and one copy of the Record will be placed in a plastic bag inside the secured
shipping container if samples are shipped. One copy of the Record will be
retained by the field investigator or project leader. The original Record will be
transmitted to the field investigator or project leader after samples are accepted
by the laboratory.

4.4 LABORATORY LOGBOOK AND CUSTODY PROCEDURES

For samples analyzed in the HOVIC environmental laboratory, the laboratory personnel are
responsible for the care and custody of samples from the time they are received until the

- samples are exhausted or returned for ultimate disposal. All sample preparation, techniques

and instrumental methods must be identified in a bound logbook. The results of the analysis
of including quality control samples will be identified specific to each batch of ground water
samples analyzed. The laboratory logbook will also include the time, date and name of the
person who performed each processing step.
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5.0 FIELD AND LABORATORY QUALITY ASSURANCE/QUALITY CONTROL PROCEDURES

5.1 INTRODUCTION

This section discusses the standard practices and procedures utilized during field operations
to ensure the collection of representative samples. The collection of representative samples
depends upon:

°® ensuring that the sample taken is representative of the material or medium being
sampled;
° using proper sampling, sample handling, preservation, and quality control

techniques;

® properly identifying the collected samples and documenting their collection in
permanent field records (field log books, Chain-Of-Custody Records); and

° maintaining sample chain-of-custody.

The objectives of this section are to present:

® general considerations that must be incorporated in all sampling operations;
° sampling quality assurance procedures; and
® equipment calibration and maintenance requirements for sampling equipment.

5.2 GENERAL CONSIDERATIONS

The following factors and procedures shall be considered and implemented in planning and
conducting all sampling operations. All these factors and procedures must be considered in
view of specific objectives and scope of each individual sampling event.

5.2.1 Selection and Proper Preparation of Sample Containers

The type of sample container is dictated by the analyses required. Sample containers will be
provided by the contracted laboratory. The laboratory will use only EPA approved procedures
for preparing containers as outlined in "Test Methods for Evaluating Solid Waste -
Physical/Chemical Methods," (SW-846), latest edition, and the EPA RCRA Technical
Enforcement Guidance Document. The cleanliness of a batch of precleaned bottles should be
verified by the contracted laboratory. A listing of containers appropriate to specific analyses
is provided in Appendix E.

5.2.2 Sample Preservation

Samples for some analyses must be preserved in order to maintain their integrity.
Preservatives required for HOVIC RCRA analyses are provided in Appendix E. All chemical
preservatives used by sampling personnel will be supplied by the contracted laboratory. All
samples requiring preservation should be preserved immediately upon collection in the field.
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An electronic water level indicator shall be used to collect fluid level measurements. After the
measurements have been completed and recorded, all equipment should be thoroughly
decontaminated, as described in Appendix B, prior to measuring the next monitoring well. The
device used to detect the water level measurements should be sufficiently sensitive so that
a measurement to +0.01 foot can be obtained. Water level measurements should be
recorded to the nearest +0.01 foot.

Water Level Measurement -- This instrument consists of a spool of dual conductor
wire, a probe attached to the end, and an indicator. When the probe comes in contact
with the water, the circuit is closed and a meter light and/or buzzer attached to the
spool will signal the contact. Penlight or 9-volt batteries are normally used for a power
source. Measurements shall be made and recorded to the nearest 0.01 foot.

Total Well Depth Measurement -- Weighted tape, or electric water level indicators can
be used to determine the total well depth. This measurement is accomplished by
lowering the tape or cable until the weighted end is felt resting on the bottom of the
well. Because of tape buoyancy and weight effects encountered in deep wells with
long water columns, it may be difficult to determine when the tape end is touching the
bottom of the well. Care must be taken in these situations to ensure accurate
measurements. All total well depth measurements must be made and recorded to the
nearest 0.1 foot.

Immiscible Layer Measurement -- Many electronic water level indicators indicate
immiscible layers by audible tone and or indicator lights. An intermittent tone indicates
the probe is in water, a constant tone indicates the probe is in a LNAPL layer.
Measurements should be made to the nearest 0.01 foot.

6.1.3 Equipment Selection

The type of equipment selected to collect ground water samples is a function of the type and
size of monitoring well, type of potential pollutant, analytical equipment, and presence or
absence of permanent or dedicated pumping fixtures. Ideally, sample withdrawal mechanisms
should be:

= Completely inert;

= Economical to manufacture;

L] Dedicated or easily decontaminated, cleaned and reused;

= Able to operate at remote sites in the absence of external power

sources; and

L] Capable of delivering variable flow rates for purging and sample
collection.

6.1.4 Organization

The sampling procedure is facilitated by first organizing and setting up required equipment and
supplies. The appropriate containers and preservatives required for each sample should be
prepared and labeled, and should be ready for sample collection. Additional sample containers

15



and the required preservatives should be available in the event that the previously prepared
containers are broken or inadvertently contaminated.

Well sampling order should be determined as described in Section 6.3. A complete list of the
constituents to be sampled and analytical procedures are presented in Appendix F.
Instrumentation (e.g. conductivity and pH meters) used to obtain sampling data must be
calibrated immediately prior to sampling using laboratory prepared standards. EPA guidelines
(e.g. most recent edition Standard Methods) and instructions published by the manufacturer
for proper calibration and maintenance procedures for selected equipment should be followed.

6.2 PURGING EQUIPMENT AND TECHNIQUES

6.2.1 General _

Wells shall be purged prior to sampling to remove stagnant groundwater from the well and
filter pack. Purging should be accomplished by removing groundwater from the wells at a low
flow rate using a pump. Wells should be pumped at a maximum rate of 0.3 L/min. At no
time should the well be purged to dryness if recharge causes groundwater to cascade down
the sides of the well screen.

The intake of the pump should be situated approximately three below the top of the well
screen or three feet into the water column, whichever is greater. The well should be purged
until measurements of turbidity, dissolved oxygen, pH, and conductivity in in-line analyses
of groundwater have stabilized within approximately 10% over two successive measurements
made three minutes apart. All analytical measurements and purge times shall be recorded in
the field logbook.

6.2.2 Equipment Available

Monitoring well purging is accomplished by using dedicated or portable bladder pumps with
dedicated teflon-lined tubing. If the pump is not dedicated to the well, it must be cleaned as
specified in Appendix B. Tubing cannot be adequately cleaned and shall not be reused
between wells. .

Careful consideration shall be given to using pumps to purge wells which are excessively
contaminated with oily compounds because it may be difficult to adequately decontaminate
severely contaminated pumps under field conditions. When these type wells are encountered,
alternative purging methods, such as bailers, should be considered. The use of bailers must
be justified in the field log.

6.2.3 Purging Techniques

Detailed operational instructions for bladder pumps are provided in Appendix G.

6.2.4 Field Care of Purging Equipment

Plastic sheeting shall be placed on the ground surface around the well casing to prevent

contamination of the pumps, hoses, etc., in the event they need to be placed on the ground
during purging or they accidentally come into contact with the ground surface.
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6.2.5 Care and Calibration of Field Analytical Equipment

Field analytical equipment used during purging should be cleaned between sample points
according to the procedures specified in Appendix B or according to manufacturers
instructions. Use and calibration of field analytical equipment is presented in Appendix H.

6.3 COLLECTION OF GROUNDWATER SAMPLES

Monitoring well sampling should progress from the well that is expected to be least
contaminated to the well that is expected to be most contaminated. This procedure is
followed to minimize the potential for cross-contamination of samples that may result from
inadequate decontamination of sampling equipment. Samples should be collected and
containerized according to the volatility of the target analytes. The preferred collection order
is as follows:

1) Volatile organics and total organic halogens;
2) Total organic carbon;

3) Semi-volatile organics;

4) Metals.

The following procedures shall be followed when utilizing groundwater sampling equipment:

® Check valves should be inspected to ensure fouling problems do not reduce
delivery capabilities or result in aeration of samples.

® Sampling equipment should never be dropped into the well.

° Decontaminated sampling equipment should not be allowed to come into
contact with the ground or other contaminated surfaces prior to insertion into
the well.

® Groundwater samples should be collected as soon as possible after the well is
purged.

® The rate at which the well is sampled should be 0.1 L/min. Pump lines should

be cleared at a rate of 0.1 L/min before collecting samples.

® All sampling activities shall be documented in the field records.

6.4 AUXILIARY DATA COLLECTION
When sampling the Lagoons (during interim status), measurements of pH and specific

conductivity must be collected. These measurements should be collected after well purging
measurements have stabilized. Record these measurements in the field sampling log.
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6.5 GROUNDWATER SAMPLING AND PURGING SUMMARY

A compendium of sample collection requirements and methodologies that will be incorporated
at the HOVIC facility is presented below:

; Calibrate field analytical equipment.

2. Determine sampling sequence. _

3. Set up the necessary sampling equipment on a clean level surface that
minimizes the threat of contamination.

4. Conduct air monitoring, if necessary, near and around the well head.

5. Record water level, detection of immiscible layers, and well depth information.

6. Commence purging at 0.3 L/min.

7. Measure stabilization parameters until values are within 10% over two
measurements collected 2 to 3 minutes apart.

8. Collect sample at 0.1 L/min.

9. Directly transfer the sample to the appropriate container in the sequence as

previously presented.

10 Thoroughly clean and decontaminate all equipment and sampling devices.

11. Document all procedures and complete the necessary forms (e.g., sample
labels and chain-of-custody).

12. Relocate to the next sampling location.

The groundwater samples will be handled in accordance with the Chain-of-Custody Record,
Sample Preservation and Handling, Field Quality Assurance/Quality Control, and Laboratory
Quality Assurance/Quality Control procedures, as specified in Sections 4 and 5.

7.0 COLLECTION OF SOIL SAMPLES

The purpose of soil sampling is to monitor the unsaturated zone below Landfarms Il and lil.
The samples are to be collected from a depth of six inches below the treatment zone (five to
six feet). The soil samples are to be analyzed for the constituents specified in Appendix F.

7.1 SOIL SAMPLE LOCATION AND SELECTION

Seven soil samples are collected from locations within the bays of Landfarm Il and seven soil
samples are collected from location within the bays of Landfarm lll. The locations of the
samples are determined using a random selection process. Grids with a dimension of 50 feet
by 50 feet are superimposed over the landfarm bays. Numbers are assigned to each grid
square (Figures 7 and 8). A random number generator is used to select seven grid squares
in each landfarm. Soil samples will be collected from the approximate center of the grid
square selected by the random number.

7.2 SOIL SAMPLE COLLECTION AND FIELD PROCEDURES

The samples will be collected from a depth of within six inches below the base of the
treatment zone with a hand auger, power auger, or other similar device. All equipment should
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be decontaminated between each sample station as described in Appendix B. The following
is the standard step-by-step sample collection procedure for the soil sampling devices
employed during sampling operations. If the standard method cannot be employed, alternate
acceptable methods are presented in Appendix I.

n Each sampling site will be prepared by scraping away sludge, loose soil clods,
rocks, debris, or waste down to the soil interface. Sludge thicknesses and soil
boring logs should be recorded in the field logbook.

u Locate tip of auger on the soil surface at the exact sampling location.

u With the auger and drill stem in exactly a vertical position, slowly commence
penetration.

L The loose soil should be cleaned away from the auger flights and borehole as

drilling proceeds. Penetration depths will be monitored using marks on the
drilling rod or measuring the hole with a steel tape. '

- When the auger reaches the depth just above the sampling interval, the auger
should be moved in and out of the bore hole several times to remove loose
material from the sides and bottom of the hole.

u Carefully remove the auger from the bore hole.

L] Carefully insert a protective casing into the borehole. The casing is utilized to
prevent materials outside of the sampling horizon from falling into the borehole
and contaminating the sample.

= Advance a cleaned stainless steel hand auger into the soil to the depth to be
sampled. (Six inches below the base of the treatment zone, or five to six feet
below ground surface for background samples).

= The top three inches of sample collected in the auger bucket should be
discarded. .

= The sampling personnel should wear clean, disposable gloves when collecting
the sample to prevent outside contamination.

u The sample should be collected by scraping soil from the hand auger into the
appropriate container.

L] Upon completion, the bore holes should be filled with bentonite to prevent

channeling and preferential migration of surface water and .sludge materials.

7.3 SAMPLE HANDLING AND PRESERVATION

The soil samples will be handled in accordance with the Chain-of-Custody Record, Sample
Preservation and Handling, Field Quality Assurance/Quality Control, and Laboratory Quality
Assurance/Quality Control procedures, as specified in Sections 4 and 5.

8.0 COLLECTION OF LYSIMETER SAMPLES

Glass pan lysimeters will be sampled to monitor the soil-pore liquid of the unsaturated zone
below Landfarms Il and Ill. The lysimeters are designed to collect soil-pore liquid from a depth
of five to six feet below ground surface in areas that could potentially be affected by the
landfarm activities. The lysimeters are to be sampled and analyzed for the constituents
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specified in Appendix F. A generalized schematic of a glass pan lysimeter is presented in
Figure 9.

8.1 SAMPLE COLLECTION AND FIELD PROCEDURES

The lysimeters will be sampled semiannually, following major precipitation events, or following
waste application when standing liquids may be present in the bays. Samples collected from
the two background lysimeters should be composited and handled in the same manner as the
other lysimeter samples. The collection method for the pan lysimeter requires a 1000 mL
glass Erlenmeyer flask with a tubing port, glass tubing, Teflon tubing, a rubber stopper, and
a two way hand pump. Figure 10 depicts the collection assembly. The locations of the
lysimeters to be sampled are presented in Figures 4 and 5. The following procedure will be
used to sample the glass pan lysimeters:

u Connect the plastic sample collection hose to an Erlenmeyer flask with a piece
of neoprene tubing.
L] Connect the vacuum side of the pump to the other side of the Erlenmeyer flask.

The glass collection tube contained in the flask should be placed within 0.4
inches of the bottom. This will minimize the potential for volatilization during
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